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April 6 ; by Sir George Airy, 1863; April 23 and Dec. 17, and
1868, Feb. 6, and 1870, Feb. 3.* A system of photographic
registration of earth-currents from lines as near as may be at right
angles with each other is in operation at the Royal Observatory,
with which it would be instructive to compare the observations
now before us. I can remember that my resultant line corresponds
generally with the diagram before us. It is about north-east to
south-west. I made observations at Tunbridge equidistant in a
direct line between Hastings and London, and in all cases the
value of the currents between Tunbridge and London was larger
than the value of the same currents between Tunbridge and
Hastings. The impression which occurred to me was, that the
value had some relation to the conductivity of the respective masses
of the earth's strata intervening, through which the currents were
then passing. These are all the remarks I feel competent to make
at the moment upon this very interesting paper.

The PRESIDENT : If no further remarks are to be offered, I will
ask you to return your thanks to Mr. Adams for this most interest-
ing paper, so full of facts and matter that one would like to study
it thoroughly before discussing it I will now ask Mr. Adams to
read his second communication upon " The Sonorous properties of
Induced Currents."

THE SONOROUS PROPERTIES OF ELECTROSTATIC

INDUCTION.

By Mr. A. J. S. ADAMS, Postal Telegraphs.

During some experiments made with a slightly-modified tele-
phone—the modification consisting of the attachment of a circular
iron plate A to that pole of the magnet which was in juxtaposition
to the vibratory diaphragm C—I found that by altogether discard-

* The Transactions of the Royal Irish Academy for 1861, Nov. 11 and 30,
contain papers by the Rev. Dr. Lloyd.
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ing the helix B of the telephone, and connecting the two secondary
wires of an induction coil to the magnet A and diaphragm C
respectively, the musical tone previously obtained by the use of
the telephonic helix was reproduced. This result led to a number
of experiments from which the following effects were deduced:

INDUCTOPHONE. INDUCTOR

Fig.l.

1. The closer the diaphragm C and the magnetic plate A
could be brought together without loss of insulation the
more intense became the sound.

2. Directly a loss of insulation occurred, even by placing the
instrument in a damp position for a few hours, no repro-
duction of sound was attainable.

3. Whatever the pitch or tone of the reed used in the primary
circuit of the induction coil, that tone would be reproduced
with the arrangement already described.

4. Upon placing my body in the induced circuit it was
observed that so long as the currents passed in rapid and
unfelt succession' the sound remained audible, but upon the
occurrence of shocks to the system the sound immediately
failed.

The tones emitted from this arrangement—an arrangement for
which I have adopted the term " Inductophone "—were, however,
much weaker than those obtained from the telephone, aucl an
endeavour was made, first, to increase the intensity of the sound,
and next to ascertain the cause of its production.

A second magnet with a circular plate D at one pole was placed
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opposite the former magnet A, the two magnetic plates then being
pressed closely against the iron diaphragm C, but insulated from it
by paraffined tissue paper. No augmentation of sound however
could be detected until the extremities of the magnets were con-
nected by an iron strap, when to my surprise the weak tone I
had previously heard at a distance of a few yards was easily dis-
cerned in any part of the large room. Whenever the strap con-
necting the magnets was removed the sounds became weak again,
and with every disconnection or connection of the strap a bright
spark appeared at the point of contact. But I was somewhat puz-
zled to find that if the magnets A and D were connected by copper
wire, or by a wire of any other conducting material, the result was
the same, namely, an increased intensity of sound. This fact was,
however, of considerable value in my further researches.

The cause of this peculiar emission of sound appeared at first
sight to be in some way due to magnetic force acting between the
diaphragm and magnetic plates; but upon trying small sheets of
tin foil, as well as plates of brass and of copper, the same pecu-
liarity was observed, and sound could be reproduced from any of
them at pleasure.. The cause was evidently not simple magnetic
attraction or repulsion.

Was it due to a succession of sparks rapidly passing betAveen the
plates and diaphragm ? No—for the insulating tissue paper was
replaced by a film of talc, which after use was examined under a
microscope; but no alteration had taken place in the talc, nor was
the minutest spark-perforation visible. Were the sound vibrations
due to the electrostatic attraction and repulsion of the metals ?
Hardly, for the same effect may be produced with metal plates a
quarter of an inch thick.

Accident seems to have solved the question, however, for upon
one end of a coil of fine, silk-covered, and paraffined wire, wound
upon an iron core, being left joined to one end of the induction
coil, the other ends being disconnected, a faint but distinct sound,
coinciding in tone with the inductor reed, was audible. In this
case, however, it was necessary to place the ear close to the external
surface of the fine wire coil, although insulated from it by a piece
of tissue paper. The induction coil was in another room one hun-
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dred yards from that containing the inductophone and the coil of

wire.
INDUCTOR

SECONDARY.

DISCONNECTED

F.g.Z.

Upon connecting the plates of my inductophone to the one end
of the induction coil, the diaphragm being left disconnected, pre-
cisely the same effect was produced, and it was evident to my own
mind, that the sound-vibrations so curiously set up, were due to the
very rapid alternating charge and discharge of the opposing sur-
faces, in other words to static tension, whilst the production of sound
within the coil of fine wire maŷ  be considered analogous to the
rapid charge and discharge of a submarine cable wound upon a <
drum. Curiously enough it was always requisite to connect one
particular end of the secondary wire to the coil or plates, the
other end refusing to produce the slightest ascertainable sound;
moreover, placing a finger upon the end of the coil or the plate
that had been connected to the secondary wire, the body being'
otherwise insulated, was sufficient to destroy the sound.

Of course, if the foregoing hypothesis be correct, increasing the
electrostatic capacity of the plates with a given power will neces-
sarily diminish their tension, and the sound will commence to fail.
This is exactly the result obtained,, for the addition of a condensor
of about one farad to the experimental plates was sufficient to
cause a total cessation of sound.

The difference between the telephone and the arrangement I
have described appears to be this, that whilst in the former case
the induced currents are transferred first into magnetic force + or



480 THE SONOROUS PROPERTIES OF t^ec. 12th,

—, and thence into sound vibrations; with the latter, there being-
no intermediate means of transfer, and as the condensing surfaces
are too limited to allow the development of one complete induced
vibration before another is upon it, the inductive energy becomes
transferred directly into another channel, namely, into sound.

Since writing the above, further experiments have shown that
effects similar to those obtained with induced currents occur when
ordinary power is used, although the sounds are in this instance
feebler.

The plates and diaphragm of the inductophone were respectively
connected to a battery of eighty large Daniell cells joined through
a Wheatstone transmitter. The transmitter was caused to reverse
the battery poles at a high rate of speed, and the tone emitted at
the transmitter contact-points was faintly reproduced at the ex-
perimental plates.

Increasing the number of cells up to 400 gradually augmented
the intensity of the sound, but the tone remained the same. With
even 500 cells however the sound was considerably feebler than
with the induction coil and a bichromate cell.

I have been unable to obtain any sound when the diaphragm or
one end of the coil wire was disconnected, as in the case of the.in-
duced currents, but with a large number of Daniell cells every
reversal of the battery poles produced a distinct and audible sound
in the coil or inductophone, whether the transmitter ran at its
slowest or fastest speed.

The limited time at my disposal prevents me from going deeply
into this subject, but I have little doubt that the result of these ex-
periments, so far as 1 am able to give them, will prove interesting
to, and not unworthy the attention of, members of this Society.

The PRESIDENT : We shall be glad to hear any remarks upon the
interesting observations of Mr. Adams.

Mr. W. H. PREECE : I am sure we are all very much indebted
to Mr. Adams for bringing this subject before the Society, and we
shall all feel also deeply indebted to any Member of" this Society
who will assist in endeavouring to unravel the mysteries of this
very wonderful instrument. It puzzles the will and makes us
pause. It has completely revolutionized many of our notions


